The effective intercept parameter of the two-pion Bose-Einstein Correlation function, λ * , is found to be sensitive to partial restoration of U A (1) symmetry in ultra-relativistic nuclear collisions. An increase in the yield of the η ′ meson, 
SPS, the space-time structure of pion emission in high energy nucleus-nucleus collisions can be separated into two separate regions: the core and the halo. The pions which are emitted from the core or central region consist of two types. The first type is produced from a direct production mechanism such as the hadronization of wounded string-like nucleons in the collision region. These pions re-scatter as they flow outward with a re-scattering time on the order of 1 fm/c. The second type is produced from the decays of short-lived hadronic resonances such as the ρ, N * , ∆ and K * , whose decay time is also on the order of 1-2 fm/c.
This core region is resolvable by Bose-Einstein correlation (BEC) measurements. The halo region, however, consists of the decay of long-lived hadronic resonances such as the ω, η, η ′ and K 0 S whose lifetime is greater than 20 fm/c. This halo region is not resolvable by BEC measurements. However, as will be summarized below, this region still affects the Bose-Einstein Correlation function.
In recent papers [8, 9] , it was argued that the partial restoration of U A (1) symmetry of QCD and related decrease of the η ′ mass [10] [11] [12] , in regions of sufficiently hot and dense matter should manifest itself in the increased production of η ′ mesons. Estimates of ref [8] show that the corresponding production cross section of the η ′ should be enhanced by a factor of 3 up to 50 relative to that for p + p collisions. Let us now show that the effective intercept parameter, λ * , can be written in terms of the one-particle invariant momentum distributions of the core and halo pions and thus is sensitive to the abundance of the long-lived hadronic resonances such as the η ′ .
Qualitative Estimate: The effective intercept parameter, λ * , can be written in terms of one-particle invariant momentum distributions [6, 7] . To see this, consider the two-particle
Bose-Einstein correlation function. The two-particle Bose-Einstein correlation function is defined as
where the inclusive n-particle invariant momentum distribution is given as
..E n dσ dp 1 ...dp n ,
the relative and the mean four-momenta are given by
and p = (E p , p).
The two-particle Bose-Einstein correlation function (1) can be written [2, 13, 14] in terms of the Fourier transform of the one-boson emission function, S(x, p), as
Four assumptions are made for the core-halo model as given in ref. [15] . Under these assumptions, the Bose-Einstein Correlation function is found to be
where the effective intercept parameter and the correlator of the core are defined, respectively, as
and
In this form, λ * (K = p, Q min ) is simply related to the momentum distributions of the core and halo pions. The Q min dependence of λ * which essentially indicates the separation of the core and the halo is actually defined by the experimental 2 track resolution Q min .
Note that in eqs. (6, 7, 8 ) the subscripts c and h indicate the contributions from the core and the halo, respectively [15] . anomaly; the ninth would-be Goldstone boson gets a mass as a consequence of the non-zero density of topological charges in the QCD vacuum [16, 17] . In refs [8, 9] , it is argued that the ninth ("prodigal" [8] ) Goldstone boson, the η ′ , would be abundantly produced if sufficiently hot and dense hadronic matter is formed in nucleus-nucleus collisions.
Axial Symmetry
It was also observed, however, that the η ′ decays are characterized by a small signal-tobackground ratio in the direct two-photon decay mode. This may make the observation of η ′ in this mode difficult, especially at small transverse momenta, where the increase is predicted to be the strongest. However, we show that through pion correlations, in particular, through the momentum dependence of λ * , the Bose-Einstein correlation function provides a well measurable observable of the increased abundance of the η ′ , reflecting the decrease of its mass in matter and partial U A (1) restoration.
If the η ′ mass is decreased, a large fraction of the η ′ s will not be able to leave the hot and dense region through thermal fluctuation since they need to compensate for the missing mass by large momentum [8, 9, 11] . These η ′ s will thus be trapped in the hot and dense region until it disappears, after which their mass becomes normal again; as a consequence of this mechanism, they will have small p t . The η ′ s then decay to pions via
It is important to observe that the p t of the pions produced in this decay chain is small since many of the η ′ appear at p t ≃ 0 and also since the rest mass of the decay products from the η ′ , η decays consume most of the remaining energy. To obtain qualitative estimates of the p t of the produced pions, we note that the maximum momentum in the η ′ decay is 232
MeV and in the η decay is 175 MeV [18] . The maximum p t of the pions from the feed-down decay of the η ′ → η → π chain is then p t ≃ 407 MeV. In addition, assuming a symmetric decay configuration (|p t | π + ≃ |p t | π − ≃ |p t | η ) and letting m η ′ = 958 MeV, m η = 547 MeV and m π + = 140 MeV, the average p t of the pions from the η ′ decay is found to be p t ≃ 138 MeV.
From these simple estimates, we expect an enhanced fraction of the π ′ s from η ′ , η typically in the p t ≃ 138 MeV region, extending to a maximum of p t ≃ 407 MeV. In the core-halo picture the η ′ , η decays contribute to the halo due to their large decay time (1/Γ η ′ ,η > 20 fm/c). Thus, we expect a hole in the low p t region of the effective intercept parameter,
Description of the Simulation: In the following calculation of λ * , we suppress the rapidity dependence by considering the central rapidity region, (−0.2 < y < 0.2). As a function of
where the numerator represents the invariant m t distribution of π + emitted from the core and where the denominator represents the invariant m t distribution of the total number of π + emitted. The denominator may be explicitly written as
A detailed analysis [7] has shown that the ω does not to contribute to the core in the S+Pb reaction and in the NA44 acceptance.
To calculate the π + contribution from the halo region, the bosons (ω, η ′ , η and K 0 S ) are given both a rapidity (−1.0 < y < 1.0) and a m t and then are decayed using Jetset 7.4 [19] .
The m t distribution [6, 20] of the bosons is given by
where C is a normalization constant, where α = 1 − d/2 and where [20, 21 ]
In the above expression, d = 3 is the dimension of expansion, T f o = 140 MeV is the freezeout temperature and u t is the average transverse flow velocity. The m t distribution for the core pions is also obtained from eq (12) . The contributions from the decay products of the different regions (halo and core) are then added together according to their respective fractions, allowing for the determination of λ * (m t ). The respective fractions of pions are estimated separately by Fritiof [22] and by RQMD [23] as summarized in ref. [24] . The calculation using Fritiof abundances is shown in Fig 2. A similar m t dependence but with a slightly higher value of λ * (m t ) is obtained when using RQMD abundances.
Simulating the presence of the hot and dense region involves increasing the relative abundance of the η ′ and also changing their p t spectrum. The p t spectrum of the η ′ is obtained by assuming energy conservation and zero longitudinal motion at the boundary between the two phases. This conservation of transverse mass at the boundary implies,
where the * denotes the η ′ in the hot dense region. The p t distribution then becomes a two-fold distribution. The first part of the distribution is from the η In addition, λ * (m t ) is calculated using Fritiof abundances with different average flow velocities in Fig 3. Here it is shown that λ * (m t ) can also be a measure of the average collective flow. In our calculations, an average flow velocity of u t = 0.50 results in an approximately flat, m t independent shape for the effective intercept parameter λ * (m t ) distribution. Calculations using RQMD abundances result in a similar dependence on u t , but with slightly higher values of λ * (m t ).
A limitation of our study is that we did not include the effects of possible partial coherence in the λ * (m t ) function. This is motivated by the success of completely chaotic Monte Carlo simulations in describing the measured 2-particle correlation functions at the CERN SPS.
However, a recent study [25] indicates that higher order BE symmetrization effects may also result in a decrease of λ * (m t ) at low p t . For the present system, this effect seems to be negligible, about a 1 % decrease, where the typical momentum scale of this effect is m t − m = T ef f and where the typical decrease is estimated [25] from the measured radius and slope parameters. Our results cast doubt on the 'standard wisdom' of the expected increase of λ * with increasing m t . We note that the models which predict only increasing λ * with increasing m t seem to ignore the transverse flow effect on the resonance production. 
